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AB Addn. of C14-labeled ethanol to a syngas feed (H/CO = 0.78) 
resulted in dehydrogenation to acetaldehyde to establish an 
equil. ratio of ale. to aldehyde. In addn., EtOAc and acetal were 
identified, using both gas chromatog. -mass spectroscopic and gas 
chromatog . - IR techniques, as significant reaction products that, because 
of the 14C content, were derived from the added ethanol. C>2 
ales, were also formed from ethanol; their relative conens . 
suggested that aldol condensation of acetaldehyde contributed to the 
overall reaction mechanism. In the stirred autoclave reactor, more 
ethanol was converted to other oxygenates than was incorporated 
into higher carbon no. hydrocarbons; however, ethanol was a 
chain growth initiator. The data were consistent with significant 
accumulation of ethanol in the reactor above the concn. in the 
gas feed when octacosane was used as a solvent with a 10 wt . % Fe catalyst 
on high-surface-area (700 m2/g) silica support. 
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AB A Cu chromite hydrogenation catalyst of enhanced activity is 

obtained by an ante-preredn. treatment in which a Cu chromite catalyst 
precursor is soaked in a reducing atm. at temps, below a preredn. temp, 
(typically . apprx. 140 .degree . ) at which appreciable preredn. of the 
catalyst can be detected. This catalyst is characterized by particles of 
reduced Cu, substantially all of which have an av. particle size <3 00 
.ANG., more specifically which have an av. particle size <100 .ANG. , and 
which are substantially uniformly distributed on a Cr-contg. support. 
Typically, such catalysts exhibit a Cu surface area of .apprx. 18. 5 m2/g, 
as detd. by N20 decompn. at 2 0. degree., compared to a corresponding Cu 
surface area of 4 . 5 m2/g of a catalyst which has been produced by 
conventional preredn. of the same catalyst precursor. 
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AB A method of performing a chem. reaction in which hydrogenation 
and/or dehydrogenation occurs involves a supported catalyst 
comprising a carrier material with Cu as active component and an Fe 
promotor, in which the proportion of Fe, calcd. based on the total amt. of 
Cu and Fe on an at. basis is .ltoreq. 25 %. More specifically, the 
proportion Fe is .gtoreq. 6 at . % and is preferrably 10-20 at . % . The 
method is characterized by carrying out a hydrogenation, 
dehydrogenation, amination and/or hydrogenolysis . 
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AB The use of SbCl3, A1C13, CuC12, KOH, etc. as modifiers, which make Raney 
nickel f unctionalize both as metal (for dehydrogenation and 
hydrogenation) and acid-base (for Cannizarro's reaction, aldol 
condensation and esterif ication) catalyst in the transformation of 
ethanol to EtOAc and BuOH was studied. The modified and 
non-modified Raney nickel were characterized by means of XPS so that the 
multi- functions could be clarified. The ethanol transformation 
reaction are carried out in a 100 mL stainless steel autoclave, the 
conditions are: 0.5 g of Raney nickel, 18 mL of ethanol, 170 
.degree. C, 2.5 h. Raney nickel with SbC13 as modifier has the selectivity 
of 85% to EtOAc, but the non-modified Raney nickel only has the 
selectivity of 46.%. Among the modifiers, such as SbC13, A1.C13, CuC12, 
(NH3)2Mo207 and KOH, SbCl3 is the most effective one. The results show 
that both liq. byproducts and gas byproducts were depressed by the 
modifiers used. The prodn. of EtOAc was promoted by stronger acid, but 
the formation of BuOH was promoted by the base such as KOH. 
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AB The structure, reducibility , acid-base properties and ethanol 

adsorption features of CuO . ZnO/A1203/Zr02 and its reduced state have been 
studied by X-ray diffraction (XRD) , temp, programmed redn. (TPR) and temp, 
programmed desorption (TPD) techniques. It is shown that (a) ZnO, A1203 
and Zr02 are amorphous whether reduced or not; there are CuO crystallites, 
which exist as copper crystallites after redn. (B) there is only one 
hydrogen consumption peak, and the existence of Zr02 significantly 
improves the redn. of catalysts. (C) there are two types of acid sites 
(100. degree. C and 340 . degree . C) and weak base sites (90 . degree . C) on 
CuO/ZnO/Al203/Zr02 . (D) when ethanol is used as adsorbate, the 
desorption peak of ethanol is at 110 . degree. C; the lower- temp, 
products, hydrogen and acetaldehyde , are maximumly desorbed at 
210 .degree . C, and the higher- temp, products, CO, C02 and acetone, are 
desorbed at above 3 00 . degree . C; only a small peak of Et 
acetate is detected. 
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AB The Cu-Zn-Al catalyst (CNY-101) for dehydrogenation of 
ethanol to Et acetate was prepd. When anhyd. 

ethanol was used as feed, its single pass conversion was >60%, the 
yield of Et acetate was >50% (mass) , and the byproduct 
of the ethanol dehydrogenation was pure 
hydrogen . 
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